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(57) Abstract 



A fastening machine (100) has a punch (120) with a 
vacuum passage (122) therethrough. The vacuum passage 
(122) is connected to a vacuum source (156) to selectively 
retain a rivet (10) on the nose (121) of the punch (120). 
Balls (1 12) in the rivet delivery passage (1 1 1) in the setting 
tool (1 10) centralise the rivet (10) on the punch (120). The 
rivets (10) may be. altematively, releasably retained on the 
punch by contact adhesive, an electromagnet or permanent 
magnet. 
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TITLE: "IMPROVED FASTENING MACHINES" 

BACKGROUND OF' THE INVENTTON 

1 . Field of the Invention 

THIS INVENTION relates to improved fastening 
5 machines. In particular, this invention relates to 
improved punch/ setting tool combinations for fastening 
machines • 

2 . Prior Art 

US Patent No. 4,615,475 ( Fuhrmeister ) {= AU-B- 

10 28506/84 (566811) = International Publication No. WO 
84/04710) discloses a feeder for headed fasteners, where 
the fasteners, mounted in tape, are sequentially 
advanced into alignment with the punch and die assembly 
of a fastening machine by an oscillating actuator, which 

15 is timed by the plunger holding the punch, the actuator 
releasably engaging the stems of the fasteners to 
advance the fasteners. . 

The feeder, and the fastening machine, has 
proved commercially successful in a wide range of 

20 industries. There are certain applications, however, 
eg. in the automotive and white goods industries, where 
the dimensions of the feeding head preclude the use of 
the above described type of fastening machine to fasten 
components together, where limited space is available. 

25 In addition, the minimum radius of curvature 

of the tape entering and leaving the feeder head also 
limits the reduction of size of the feeder hereinbefore 
described to suit such applications. 

In our International Application No. PCT/AU94/ 

30 00013 (International Publication No. WO 94/15730), we 
disclose improved setting tools for the delivery of 
fasteners to a workpiece, where the fasteners are 
centred and stabilized by, eg. pins, balls, fingers, 
resilient annular discs in the fastener delivery 

3 5 passage. The setting tools axe particularly suitable 
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for fasteners where the stem (or shank) length is less 
than, or equal to, the diameter of the head. 

In certain applications, limited access to the 
workpieces being fastened precludes the use of the 
5 setting tools of the above International Application. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to 
provide an improved fastening machine which has better 
nose access. 

10 It is a preferred object to provide a 

fastening machine where the centralising elements of the 
fastening machine can be raised to a position unrelated 
to fastener length. 

It is a further preferred object ,to provide a 

15 vacuum to the fastener actuator to releasably retain the 
fastener thereto as the fastener is delivered to the 
workpieces . 

It is a still fxirther preferred object to 
provide a machine where the fastener is centralised on 
20 the fastener actuator as it is advanced in the fastener 
delivery passage. 

It is a still further preferred object to 
provide a machine where the fasteners are fed to the 
setting tool by tape, blow feed, manually or the like. 
25 The term "fastener" shall include rivets , 

screws and other like fastening devices. 

The term "fastener actuator" includes a punch 
when the fastener is a rivet; a driver when the fastener 
is a screw; ie., the tooling appropriate to insert or 
30 apply the fastener after its delivery by the nose 
assembly. 

The term "stem" of a fastener shall be 
hereinafter used to also include a "shank" of a 
fastener. 

35 The term "fastener support means" includes 
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means which guide or orient an advancing fastener as 
occurs, eg. in tape feed machines, where initial support 
may be by the tape, and the term includes means which 
engage either or both of the head and stem of an 
5 advancing fastener. 

In one aspect, the present invention resides 
in a fastener actuator for a fastening machine wherein: 

releasable fastener retaining means on a 
fastener engaging nose of the actuator releasaijly secure 
10 a fastener to the nose as the fastener is advanced 
towards a workpiece. 

In a second aspect, the present invention 
resides in a setter tool and fastener actuator assembly 
for a fastening machine including: 
■^^ a setter tool having a nose piece with a 

fastener delivery passage therein and a fastener supply 
passage to enable fasteners to be transferred from a 
fastener supply to the fastener delivery passage; 

a fastener actuator slidably mounted for 
movement through the fastener delivery passage to move 
a fastener therefrom to a workpiece to be fastened 
thereby; 

means operable to advance the fastener 
actuator through the fastener delivery passage wherein.: 

25 releasable fastener retaining means on a 

fastener engaging nose on the fastener actuator to 
releasably secure a fastener to the nose as the actuator 
moves through the fastener delivery passage and is 
advanced towards the workpiece. 

30 The releasable fastener retaining means may 

include a vacuum; magnet (permanent or switched 
electromagnet); contact adhesive or other suitable 
means. 

In third and fourth aspects, the present 
35 invention resides in a fastening machine incorporating 



2a 
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the fastener actuator of the first embodiment^ or the 
assembly of the second embodiment, respectively. 

Where the reieasabl^ fastener retaining means 
is a vacuum, preferably at least one passage is provided 
5 through the actuator, open at one end to the fastener 
engaging nose, and connected at its other end to a 
source of vacuum via a control valve. The source of 
vacuum may be connected to a chamber which surrounds a 
portion of the actuator and port means in the actuator 
10 are selectively connected to the vacuum chamber as the 
actuator is advanced to provide the control valve means. 

The fastener may be centralised relative to 
the fastener delivery passage, and the actuator, by 
balls, pins, fingers, rings or the like in the passage; 
15 or be received in a recess in the nose of the actxiator; 
or have protrusion( s) on the fastener head to engage 
complementary recess (es) on the nose. 

BRIEF DESCRXPTIDN OF THE' DRAWINGS 
To enable the invention to be fully 
20 understood, preferred embodiments will now be described 
with reference to the accompanying drawings, in whicb: 

FIGS 1 and 2 show the relative dimensions of a 
rivet and a passage therefor; 

FIG 3 is a sectional side view of a 
-25 — conventionai--f astening machijcre~~(notrnfOT part of the 

present invention) ; 

FIG 4 is a sectional side vie of a first 
embodiment of the invention; 

FIG 5 is a sectional side view of a second 
3 0 embodinient ; 

FIG 6 is a bottom sectional view taken on line 

6-6 on f'TG 5; 

FIG 7 is a sectional side view of a third 
embodiment; 

3 5 FIG 8 is a bottom plan view of the third 
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embodiment ; 

FIGS 9 to 14 are sectional side views of 
respective fourth to ninth einbodimen.ts ; 

FIG 15 is a sectional end view of the 
5 embodiment of FIG 14; 

FIGS 16 to 19 are sectional side views of 
tenth to thirteenth embodiments of the invention; 

FIGS 20 and 21 are sectional side views of a 
fourteenth embodiment; 

. 22 to 24 are sectional side views of 

fifteenth to seventeenth embodiments of the invention; 

FIG 25 is a sectional side view showing the 
use of the vacuum to enable the handling of rivets in a 
transfer station; and 

^5 FIG 26 is a sectional plan view taken on line 

25-26 on FIG 25. 

DETAILED DESC RIPTION OF THE PREFERRED EMBODIMENTS 

As shown in FIGS 1 and 2, a rivet 10 (FIG 1) 
with a diagonal dimension D (eg. 8.1mm) will not tumble 
20 when passed through a tube or body 20 with a bore or 
passage 22 of small dimension d (ie. S.OOram) (FIG 2). 
The problem of rivets 10 tumbling (and jamming) in a 
passage 22 is more likely to occur when the head 
diameter OD is greater than the stem length L (FIG 1). 

25 FIG 3 shows a conventional (ie. prior art) 

fastening machine 30 where the distance A between the 
centralising balls 31 in the delivery passage 32 are 
spaced a distance A from the end 33 of the fastening 
machine, dependent on the length L of the rivet 10. The 

30 punch 3 4 has a plain rivet engaging nose 35. The 
centralising balls 31 must be no greater than a distance 
A from the end 33 to align the rivets 10 with the punch 
34. 

Referring now to the first embodiment of FIG 
35 4, the riveting machine 100 has a setting tool 110 with 
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a fastener delivery passage 111 therethrough, which 
receives rivets from a source (eg. tape) (not shown) via 
a delivery passage 10 transverse to the fastener 
delivery passage 111. A single layer of centralising 
5 balls 112, backed by resilient springs 113, are provided 
adjacent the upper end of the fastener delivery passage 
111 to centralise the rivets relative to the passage 111 
and the nose 121 of the punch 120 mounted on the piston 
13 0 in the cylinder or guide bush 140 of the riveting 

10 machine 100, 

A vacuum passage 122 extends coaxially with 
the punch 120 and is connected to a vacuum passage 13 2 
in the piston 130. The passage 132 is connected to a 
passage 152 through a vacuum fitting 150, fitted to the 

15 cylinder 140, and slidably sealed to a bore 133 in the 
upper end of the piston 130. 

A vacuum line 153 connects the vacuum fitting 
150, via elbow 154, to the vacuum port 155 of a venturi 
156. 

20 Compressed air from the air compressor 157 is 

directed by the electrically controlled vacuum valve 158 
to the venturi 156 (and silencer 159) to generate a 
vacuum in the venturi 156. When the vacuum valve 157 is 
switched off, the double solenoid ejector valve 160 is 

25 — opened--to apply— a--positi-ve— pressure— tO"vacuum~portr"l 5 5~ 
to break the vacuum down more rapidly. 

A rivet is supplied to the fastener delivery 
passage 111 (via the supply passage 101) and the piston 
120 is advanced towards the workpiece(s) not shown, 

30 supported, on an upsetting die (not shown) aligned with 
the piston 120. (The cylinder 140 and upsetting die may 
be mounted on respective arms of a C-frame 190.) 

As, or just before, the nose 121 of the punch 
.120 contacts the rivet head, the vacuum source is 

35 connected (by opening valve 158) to the vacuum passage 
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122 and so the rivet is drawn onto the punch nose 121. 
The balls 112 centralise the rivet on the nose 121 and 
the punch 120 advances the rivet through the fastener 
delivery passage 111 to the workpiece( s ) • When the 
5 rivet has been upset by the die, the vacuum soxirce is 
disconnected from the vacuum passage 122 (by closing 
valve 158) and the punch 120 is retracted. (Wlille the 
punch is being retracted, a brief blast of pressurised 
air may be blovm through the vacuum passage (by opening 

10 valve 160)' to clear any debris therefrom (and from the 
fastener delivery passage 111 and/or to selectively 
release the fastener from the punch) ) . It will be noted 
that the rivet 10, held to the punch 120 by the vacuum, 
will not tumble or tilt as it is adv^ced to the 

15 workpiece and the cent ral i s ing balls 112 of the setting 
tool 110 can be spaced a distance much greater than the 
distance A of the conventional fastening machine 20, 
from the workpiece ( s) . 

In the fastening machine 200 of FIGS 5 and 6, 

20 a vacuum chamber 223 surrounds the punch 220 and is 
isolated from the cylinder or guide bush 140, containing 
the piston 230, by seals or at lapped spool 241 and 
241A. Vacuum port 224 in the punch 220 selectively 
connects the vacuum passage 222 in the piston to the 

25 vacuum chamber 223 when the pxinch 220 has, or is just 
about to, engage the rivet head and so the punch 220 and 
chamber 223 co-operate to provide the timed control 
vacuum for the vacuum passage 222. The vacuum chamber 
223 has an inlet 225 mounted on one side of the punch 

30 guide head 226, and is conneeted to the chamber by a 
port 227. 

In this embodiment, the balls 212 are spaced a 
greater distance below the nose 221 of the punch 220 anri 
so the balls 212 will centralise the rivet on the punch 
35 220 after the rivet has been secxrced to the nose 221. 
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The fastener supply passage 201 receives the 
rivets^ via a curved passage 207 in the setting tool 210 
from a tiibe 208 connected to a remote blow feeder (not 
shown) . Three sets of balls 2 12 A engage and support the 
5 rivet in the fastener delivery passage 211 before the 
punch 220 is advanced- A micro switch 216 has a trigger 
217 to detect the presence of a rivet in the delivery 
passage 211, the micro switch preventing advance of the 
punch 220 when no rivet is detected. 

10 In the third embodiment of FIGS 7 and 8, the 

fastening machine has its vacuum fitting 150 mounted 
transversely on the piston 320 and is connected to the 
vacuum passage 322 by the vacuxim port 324, An elongate 
slot 348 is provided in the cylinder or guide bush 340 

15 to allow the vacuiam fitting to advance and retract with 
the punch 320. The vacuum connection to the vacuum 
passage 322 is controlled as hereinbefore descr^ibed with 
reference to FIG 4. 

The fastening machine 400 of the fourth 

20 embodiment (see FIG 9) allows a simple nose design for 
the setting tool 410 and is particularly suitable for 
rivets 10 where the head diameter OD is greater tban the 
stem length L. Each rivet is supplied via a tape and 
pushed through the supply passage 401 to the fastener 

-25^delivery passage^41-l^and-"iramedia;tely"centr^ 

balls 412 as the punch 420 is advanced to engage the 
rivet. The vacuum applied to the rivet head via vacuum 
passage 422 retains the rivet on the punch nose 421. 

FIG 10 shows a fastening machine 500 where the 

30 nose 514 of the setting tool 510 is spaced, a distance H 
from the workpieces 50, 58 (and die 570) to prevent 
damage or marking of the upper surface of workpiece 580. 
The rivet 10 is carried and retained on the nose 521 of 
the punch 520 over the distance after having been 

35 centralised by the balls 512. 
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The fastening machine 600 (see FIG 11) is 
similar to the fastening machine 500 of FIG 10, and 
shows how the machine can be used where access to the 
workpieces 680, 681 and die 670 is difficult and/or 
delicate. Once again, the rivet 10 is releasably 
secured to the nose 621 of the punch 620 via the vacuum 
in the vacuum passage 622. 

The fastening machine 700 (FIG 12) shows the 
fixing of a deep channel workpieces ' 780 to a second 
workpiece 781 where access for the nose 714 of the 
setting tool 710 is impossible. The nose 714 may have a 
resilient block or pad 715 to preclamp and/or protect 
the workpiece 780, 781 before the rivet 10 is advanced 
by the pxinch 720 and upset by the die 770. 

The fastening machine 800 of FIG 13 enables 
preclamping of the deep channel workpiece 880 to the 
workpiece 88 by the nose 814 of the upsetting tool 810 
where access is limited. a small cross -sectional area 
of the nose 814 or, alternatively, high loads can be 
-applied to the nose 814 (without affecting the stress 
levels which would, normally be limited by the provision 
of the centralising balls 812 near to the bottom of the 
setting tool 810). Both pre-clamping and post-clamping 
of the workpieces 880, 881 can be affected. 

FIGS 14 and 15 show a fastening machine 900, 
similar to the fastening machines 600 and 700 of FIGS 11 
and 12, where the punch 920 advances the rivet 10 into a 
channel section workpiece 980, to be fixed to a second 
workpiece 981. As the workpieces 980, 981 are curved in 
side view, the distance that the punch 920 must advance 
the rivet is increased. 

FIG 16 shows how a machine 1000, similar to 
the fastening machines 600, 700 of FIGS 11 and 12 can 
fix a box section workpiece 1080 to a workpiece 1081 
35 where the punch 1020 advances the rivet through an 



20 



25 



30 
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access hole 1082. 

The fastening machine 1100 of FIG 17 is 
generally similar to the machine 800 of FIG 13, except 
that the nose 1114 is relieved at its forward end. 
5 In all of the embodiments of FIGS 4 to 17 , the 

rivets have been centralised relative to the punches by 
balls or the like in the fastener delivery passages. 

In FIG IS, a conical protrusion 11 on the 
rivet 10 engages a conicaJ. socket 1227 in the vacuum 
10 passage 1222 at the nose 1221 of the punch 1220 to 
centralise the rivet 10 to the punch 1220, while in FIG 
14, the head 12 of a rivet 10 is received in a 
complementary socket or recess 1327 in the nose 1321 of 
the punch 1320, the socket 1327 being connected to the 
15 vacuum passage 1322. 

The machine 1400 (see FIGS 20 and 21) has a 
recess 1427 in the nose 1421 of pxinch 1420, the recess 
1427 being dimensioned to receive the head 12 of the 
rivet 10 • 

20 As shown in FIG 21, the nose 1421 of the punch 

1420, in the configuration of a peripheral flange, forms 
an annular recess in the^ upper workpiece 1483, ie. it 
"coins" the parent workpiece material about the rivet 
head 12, after the rivet 10 has been set, to improve the 
^5^f atigue strength of ^the joilit and/ or the aesthetic 
appearance thereof. 

The "coining" of the workpieces is 
particularly important in the manufacture to include 
panels from aluminliim sheets. 
30 The machine 1100 of FIG 17 can achieve the 

same objective, except that the "coining" is independent 
of the punch and can be effected, pre- or post- insertion 
of the rivet in the workpieces. 

The recesses 1227, 1327, 1427 in the punches 
35 1220, 1320, 1420, to centralise the rivets 10, may be 
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employed in applications where the space ( s ) adj acent the 
worHpxece.s, are so tight that centralism, elements 
such as the halls, cannot he provided in the se^te^ 
tools. They may also be used where a large diameter 
3 punch must he used to "coin" the material oTlZ 
w™ce,s, around the Joint, and centralising element 
•rL the i-««tive ,ie. too far away 

.rom the rxvets or opened by the punch, not the rivets) 
*^ alternative to vacuum to releasablv 

''^.^''"^ '° ^'"^ co^-^ct a^^es^ve 

may be applred to the heads 12 of the rivets 10, before 
the rivets are engaged by the punoH. m FIG 22 a 
roller 1502 is provided in the delivery passage 150l' of 
the settrng tool 1510 on fastening machine 1500. ^ port 
15 1503 connects the roller 1507 to a reservoir 1504 of 
contact adl^esive. *s the rivets pass through the 

1511. a thin layer of contact adhesive is applied to 

rivets to releasably adhere to the nose of the punch 
<not Shown) as the latter advances the rivets to tbe 

workpiece ( s ) . 

1600 '"'^ """^'^ fastening machine 

1600 has an electromagnet 1625 in a passage 1622 in the 
» Pu^ch 1620. The electromagnet 1626 is connected to ! 
battery ,DCV) via a suitable switch ,not sho«., to 
selectively retain the rivet on the nose (1621 of the 
punch 1620. ® 

In FIG 24, a permanent magnet 1725 is provided 
xn the passage 1722 in the punch 1720 of fastening 
machxne 1700. (Preferably, a thin shield is providedll 
the punch 1720 to protect the punch from becoming 
magnetised.) The magnet 1726 provides an attractive 
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Referring now to FIGS 25 and 26, a fastening 
machine 1800, generally similar to the fastening machine 
200 of FIG 5, is supplied with rivets by a transfer 
station 2000. 

5 Rivets 10, in a tape 19, are released from the 

tape by a release actxiator 2020, which advances the 
rivets 10 to a stop 2001, in alignment with a transfer 
actuator 2040, When a rivet 10 is received at the stop 
2001, timer means (not shown) cause the pneumatic 

10 cylinder 2041 to advance the transfer actuator 2040 to 
deliver the rivet through the supply passage 1801,. to be 
engaged by the ball 1812 to central i se the rivet in the 
delivery passage 1811 in the setter tool 1810. Vacuum 
passage 2022 and 2042 in the actuators 2020 and 2040 are 

15 selectively connected to the vacuum source to which 
passage 1822 in punch 1820 is selectively connected to 
enable the rivets 10 to be releasably secured to the 
actuator 2020 and 2040 as the rivets are transferred 
from the tape 19 to the stop 2001, and from the stop 

20 2001 to the supply passage 1801 in the fastening machine 
1800. 

In a modified embodiment, the rivets 10 may be 
supplied to the stop 2001 by a blow-feeding tube 
(equivalent to tube 208 in FIGS 5 and 6), and the rivets 
"25 10^are~~then delivered to the supply passage 1801 by the 
transfer actuator 2040. 

Various changes and modifications may be made 
to the embodiments described and illustrated without 
departing from the scope of the present invention 
30 defined in the appended claims. 
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CLAIMS 
1. 

wherein: 



A fastener actuator for a fastening machine 



releasable fastener retaining means on a 
5 fastener engaging nose of the actuator releasaUly secure 
a fastener to the nose as the fastener is advanced 
towards a workpiece. 

2. A setter tool and fastener actuator assembly 

for a fastening machine including: 
^° ^ setter tool having a nose piece with a 

fastener delivery passage therein and a fastener supply 

passage to enable fasteners to be transferred from a 

fastener supply to the fastener delivery passage, 

a fastener actuator slid ably jnounted for 
15 movement through the fastener delivery passage to move a 

fastener therefrom to workpiece(s) to be fastened 

thereby; and 

means operable to advance the fastener 
actuator through the fastener delivery passage wherein: 
^° releasable fastener retaining means on a 

fastener engaging nose on the fastener actuator to 
releasably secure a fastener to the nose as the actuator 
moves through the fastener delivery passage and is 
advanced towards the workpiece. 

^- An assembly as claimed in Claim 2 wherein: 

the releasable fastener retaining means 
includes a vacuum; a permanent magnet; switched 
electromagnets; or contact adhesive. 

^' An assembly as claimed in Claim 3 wherein: 

^° releasable fastener retaining means is a 

vacuum, at least one passage is provided through the 
actuator, open at one end to the fastener engaging nose, 
and is connected at its other end to a source of vacuuiii 
via a control valve. 
^^5* An assembly as claimed in Claim 4 wherein: 
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the source of vacuum is connected to a 
chamber which surrounds a portion of the actuator; and 

port means in the actuator are selectively 
connected to the vacuum chamber as the actuator is 
5 advanced to provide the control valve means- 

6 • An assembly as claimed in any one of Claims 2 

to 6 wherein: 

the fastener is centralised relative to the 
fastener delivery passage, and the actuator, by balls, 
10 pins, fingers, rings or the like in the fastener 
delivery passage; or be received in a recess in the nose 
of the actuator; or have protrusion( s) on the fastener 
head to engage complementary recess (es) on the nose. 

7. An assembly as claimed in any one of Claims 2 
15 to 6 wherein: 

the nose piece engages one of the workpieces 
to preclamp the workpieces to an upsetting die before 
the fastener fastens the workpieces together • 

8. An assembly as claimed in any one of Claims 2 
20 to 7 wherein: 

the fastener engaging nose forms a 
peripheral flange around a head on the fastener to coin 
the workpieces about the fastener. 

9- An assembly as claimed in Claim 3 wherexn: 

"25 a roller is provided adjacent the fastener 

supply passage, connected to a reservoir of contact 
adhesive, to apply a thin layer of the contact adhesive 
to heads of fasteners passing through the fastener 
supply passage, the contact adbesive releasably securing 
30 the fasteners to the fastener engaging- nose. 

10. An assembly as claimed in Claim 3 wherein: 

the permanent magnet or switched 
electromagnet is provided in a passage in the fastener 
actuator adjacent the fastener engaging nose to 
35 releasably sectire the fasteners to the fastener engaging 
nose. 



wo 95/28242 



PCT/AU95/00219 



10 



15 



15 

11. An assembly as claimed in any one of Claims 2 
to 10 wherein: 

the fastener is supplied to the fastener 
supply passage in a tape or by blow-feeder means. 

12. An assembly as claimed in any one of Claims 2 
to 10 wherein: 

a transfer station has a transfer actuator 
aligned with the fastener supply passage, and a fastener 
stop, and releasable fastener retaining means are 
provided on the transfer actuator to releasably secure 
the fastener to the transfer actuator as the fastener is 
transferred from the fastener stop to the fastener 
supply passage. 

assembly as claimed in Claim 12 wherein: 
a fastener supply tape is spaced from the 
fastener stop, and fastener release actuator transfers 
the fastener from the tape to the fastener stop, the 
fastener release actuator having releasable fastener 
retaining means. 
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